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(54) Title: SURGICAL STAPLING INSTRUMENT 




(57) Abstract 

A surgical stapler of the type in which staples are ejected from a staple cartridge to be formed against an anvil, the 
cartridge being held in a cartridge holder (122) between the jaws (55), (56) of an interchangeable jaw member (54). The jaw 
member (54) is interchangeably attached by a locking slide (53) to a housing (50) having an operating lever (58). The op- 
erating lever (58) is operable in a first movement to cause the cartridge holder (122) to move towards the anvil placing the 
cartridge into a staple firing position and is operated in a second movement to cause the staple to be ejected from the car- 
tridge. 
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SURGICAL STAPLING INSTRUMENT 

TECHNICAL FIELD 

This invention relates to surgical stapling 
instruments of the type in whichstaples are ejected from a 
staple cartridge to be formed against an anvil surface 
mounted in juxtapositionwith the cartridge, the staple 
5 cartridge being movable relative to the anvil between 

retracted and staple firing positions. 

BACKGROUND ART 

Prior art instruments of this type are well 
known, and are exemplified by the instrument described in 
U.S. Patent 3,490,675. The prior art instruments 

10 comprise, in addition to jaws or other means of supporting 

the anvil surface and a cartridge holder, an elongated 
housing containing the drive mechanism, an operating 
handle and means for the movement of the cartridge holder. 
DISCLOSURE OF THE INVENTION 

A principal object of the present invention is 

15 the provision of an instrument of this type in which 

adequate stapling force may reliably be applied in single- 
handed operation, and the provision of an actuating 
mechanism for such an instrument which is more convenient 
in operation than those of the prior art. 

20 a further object of the invention, as applied to 

instruments of the type in which the anvil surface and the 
staple cartridge are mounted between opposed jaws, is to 
enable interchange of the jaws, so that jaws and 
cartridge/anvil assemblies of differing standard sizes 

25 (e.g. 90 mm, 55 mm, 30 mm) may be employed with the same 

actuating unit, thereby effecting a substantial cost 
saving in the hands of consumers. Other objects of the 
present invention, and advaatages of the instrument 
described, will become apparent from the ensuing 

30 description. 

In the prior art instruments, the function of 
tissue proximation, by movement of the position of the 
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staple cartridge from its retracted position to thestaple 
firing position, and the function of staple firing have 
been carried out by separate operations. Tissue 
proximation is achieved by means of a screw-operated 
device, and firing by means of the actuating iever. In 
the instrument described herein, both functions of tissue 
proximation and staple firing are carried out by 
successive movements of the operating lever. 

In one broad form, the invention comprises a 
surgical stapling instrument of the type in which staples 
are ejected from a staple cartridge to be formed against 
an anvil surface mounted in juxtaposition with said 
cartridge, said cartridge being movable between a staple 
firxng position at a predetermined distance from said 
anvil surface and a retracted position at a greater 
dxstance from said anvil surface, said instrument 
comprising a cartridge holder movable to control the 
position of said cartridge, a staple driving member 
movable towards said cartridge to cause ejection of 
staples therefrom, and an operating lever movable to cause 
staple ejecting motion of said staple driving member, 
characterised in that said operating lever is operable in 
a fzrst movement thereof to cause movement of said 
cartrxdge holder towards said anvil to place said 
cartridge in said staple firing position and is operable 
xn a second movement thereof to cause said staple ejecting 
motion of said drive member. 

in another form, the invention comprises a 
surgical stapling instrument of the type in which staples 

aTanTr 6 " f * ^ t0 b * *«~ agaiLt 

an anvil surface mounted in juxtaposition with said 

cartridge, said cartridge being movable between a staple 

firing position at a predetermined distance from said 

anvil surface and a retracted position at a greater 

distance from said anvil surface, said instrument 

comprising a cartridge holder movable to control the 
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position of said cartridge and a staple driving member 
movable towards said cartridge to cause ejection of 
staples therefrom, said anvil surface being provided on a 
forward portion of a stapling assembly comprising said 
5 cartridge holder and said driving member , characterised in 

that said cartridge holder and said driving member are 
provided with respective driving portions extending 
rearwardly therefrom, each of said driving portions having 
formations adjacent the rearward end thereof for 
10 detachable engagement of said portions respectively with 
cartridge pusher means and driving member actuating means 
provided in a stapling instrument housing, said stapling 
assembly having means for the detachable mounting thereof 
on said instrument housing. 
BRIEF DESCRIPTION OF THE DRAWINGS 
15 in the accompanying drawings: 

Fig* 1 shows a stapling instrument according to 
the present invention in side elevation; 
Fig. 2 is a partly sectioned side elevation of 
the instrument with one housing half 
20 removed to show the operating mechanism; 

Fig. 3 is a sectional plan taken on the line 3-3 
of Fig. 2 with the mechanism of the 
instrument in its fired condition; 
Fig. 4 is a side elevation of an instrument 
25 housing half showing portion of the 

instrument operating mechanism; 
Fig. 5 is a section taken on the lines 5-5 of 
Fig. 4; 

Fig. 6 is a cross-section taken on the line 6-6 
30 of Fig. 4; 

Fig. 7 is a side elevation of the other housing 

half of the instrument; 
Fig. 8 is a plan view of the housing half 

illustrated in Fig. 7; 
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Fig. 9 is an end elevation of the housing half 

shown in Fig. 7; 
Fig. 10 is a side elevation of a jaw suitable 

for use with the instrument of Figs. 1 to 

9; 

Fig. 11 is an end elevation of the jaw 

illustrated in Fig. 10; 
Fig. 12 is a plan view of the jaw illustrated in 

Fig. 10; 

Fig. 13 is a section taken on the line 13-13 of 
Fig. 10; 

Fig. 14 is a side elevation of a cartridge 

holder suitable for use in the 

illustrated instrument; 
Fig. 15 is an end elevation of the cartridge 

holder of Fig. 14; 
Fig. 16 is a bottom plan view of. the cartridge 

holder; 

Fig. 17 is a fragmentary end elevation of the 

cartridge holder illustrated in Fig. 14; 

Fig. 18 is a side elevation of a T-bar; 

Fig. 19 is a section taken on the line 19-19 of 
Fig. 18; 

Fig. 20 is a side elevation of a locking slide; 
Fig. 21 is a plan view of the locking slide of 
Fig. 20; 

Fig. 22 is an end elevation of the locking 
slide; 

Fig. 23 is a side elevation of the head assembly 
of the illustrated instrument; 

Fig. 24 is an end elevation of the head 
assembly; 

Fig. 25 is a section taken on the line 25-25 of 
. - Fig. 23; 

Fig. 26 is a section taken on the line 26-26 of 
Fig. 23; 
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Fig. 27 is a side elevation of a T-bar 
extension; 

Fig. 28 is a plan view of the T-bar extension; 
Fig, 29 is a section taken on the line 29-29 of 
5 Fig. 28; 

Fig. 30 is a side elevation of a pusher; 
Fig. 31 is a plan view of the pusher; 
Fig. 32 is an end elevation of the pusher; 
Fig. 33 is a side elevation of a latch; 
10 Fig. 34 is an end elevation of the latch; 

Fig. 35 is a schematic elevation of the 

instrument mechanism in a first actuated 
position; and 
Fig. 36 is a schematic elevation of the 
15 mechanism in a second actuated position. 

BEST MODE FOR CARRYING THE INVENTION 

The illustrated instrument shown generally in 
Fig. 1 comprises a housing 50 made up f as shown in Fig. 3, 
of a left-hand housing half 51 and a right-hand housing 
half 52. Detachably mounted at the forward end of the 
20 instrument housing 50/ with the aid of a locking slide 53 , 

is a jaw member 54 comprising respective forward and rear 
jaws 55 and 56 and a bight portion 57. Pivotally mounted 
on the rear portion of the housing 50 is an operating 
lever 58. 

25 The housing halves 51 and 52 are held together 

at the rear and at the central portions of the instrument, 
by means of pivoting latches 59 which will be described in 
detail below. At the forward end of the instrument 
housing 50 , the halves 51 and 52 are held together by the 

30 locking slide 53 as described hereinafter. 

The operating lever 58 is mounted on a pivot pin 
60 the ends of which are located in the respective housing 
halves 51 and 52. A leaf spring 61, the free end 62 of 
which bears on the upper surface of the housing 50 , biases 

35 the lever 58 to its open position as illustrated in Fig. 
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2. Extending downwardly from the central portion of the 
lever 58 is a toggle driving member 63, while depending 
from the forward end of the lever 58 is a member 64 on the 
lower end of which is pivotally mounted a pawl 65 , having 
5 a downwardly and forwardly extending nose portion 66. The 

pawl 65 is biased downwardly by means of a spring 67. 

Lying within the housing 50 is a toggle 
comprising a rear toggle link 68 and a forward toggle link 
69, these links being interconnected by a toggle pin 70. 
10 This toggle pin carries a roller 161 for engagement by the 
toggle driving member 63 as described below. The rear 
toggle link 68 is connected by means of a pin 71 with a 
member 72 the rear end of which is connected, by means of 
a pin 73, with a pressure plate 74 fixed to the housing 
15 half 52 by means of a pin 75. The function of the plate 

74 will be described below. 

At its forward end, the forward toggle link 69 
is connected by means of a pivot pin 76 with- the rearward 
end of a pusher member 77, the pin 76 passing through 
20 apertures 78 in the rear end of the pusher 77, which is 
shown in detail in Figs. 30 to 32. 

The pusher 77 is shaped and dimensioned for 
longitudinal sliding movement within the housing 50, and 
comprises a base 79 and a side wall 80. The apertures 78 
25 are provided respectively in the side wall 80 and in a web 
81, and an elongated slot 82 is provided in the base 79 of 
the pusher 77 for a purpose described below. 

In the middle region of the pusher 77, the side 
wall 80 is extended upwardly by web 83 and a flange 83a 
30 extends inwardly from this extended portion of the side 
wall, for a purpose to be described below. Similarly, at 
the forward end of the pusher 77 the side wall 80 is again 
extended upwardly, and a flange 84 extends laterally from 
this portion. The flange 84 and the underlying portion of 
35 the base 79 are similarly formed with slots 85 and 
inwardly directed lugs 86. 
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Mounted within the pusher 77 for longitudinals 
sliding movement relative thereto , is a T-bar extension 
87 , shown in detail in Figs. 27 to 29. At the rear end of 
the T-bar extension 87 a vertical hole 88 is provided, for 
5 the reception of a pin 89 (Fig. 2). This pin has an 

enlarged head and passes through the slot 82 in the base 
79 of pusher 77, the head of the pin lying below the base 
79, this pin thereby functioning to retain the T-bar 
extension 87 in assembly with the pusher 77, the slot 82 

10 allowing for the necessary relative longitudinal movement 
of the T-bar extension 87. 

Forward of the pin 89, theT-bar extension 87 is 
provided with a portion 87a of increased height, to form a 
rearwardly facing shoulder 87b, the purpose of which will 

15 be explained below. 

The T-bar extension 87 is also provided near the 
middle thereof, with a raised portion containing a drilled 
hole 90. This raised portion is dimensioned for a neat 
fit beneath the flange 83 of the pusher 77, and is 

20 provided at its forward end with a shoulder 91 and 91a 

which bear against the forward edges of the web 83 and the 
flange 83a to limit the rearward relative movement of the 
T-bar extension 87 with respect to the pusher 77. 

The hole 90 is tapped to receive the threaded 

25 rear end of a stop pin 92 comprising a body 92a and a 

forwardly extending spring guide portion 92b. By virtue 
of this screwed connection with the T-bar extension 87, 
the stop pin 92 is longitudinally adjustable, and is 
locked in its desired position by means of a lock nut 93 

30 which bears against the surface of the T-bar extension 87 

surrounding the threaded hole 90. Surrounding the stop 
pin 92 is a helical compression return spring 94, the 
rearward end of which bears against the lock nut 93 and 
the forward end of which bears against a spring retainer 

35 95 which is slidably mounted on the forward portion of the 

stop pin 92. To prevent the escape of the return spring 
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94 and the spring retainer 95 from the stop pin when the 
instrument is disassembled for cleaning, a retaining nut 
96 is screwed on to the threaded forward end of the stop 
pm 92. w 

The forward end of the stop pin 92 passes 
through a slot 97 in a stop lug 98 (Pigs. 4 and 5) which 
extends inwardly from the upper portion of the side wall 
of the right-hand housing half 52. The slot 97 is open at 
the left-hand extremity of the lug 98, so that the stop 
pxn and spring assembly may be freed from the housing when 
the drxve assembly is removed for cleaning. 

At the forward end of the T-bar extension 87 an 
upwardly extending lug 99 is separated by a slot 100 from 
a further upwardly extending lug 101 at the extreme 
forward end of the T-bar extension. 

Mounted within the rear portion of the housing 
50 xs a release lever 102. This lever, which is best seen 
in Fxgs. 3 and 4, is pivotally fixed at its rear end to 
the rxght-hand housing half 52 by means of a pivot 103 
At the forward end of the lever 102, a release lever 
button 104 passes through an arcuate slot 105 in the 
right-hand housing half 52. in the central region of the 
release lever 102 there is provided a depressed portion 
102a whxch lies below the right-hand end of the toggle pin 
70, whxch is extended beyond the toggle members towards 
the right-hand housing half 52. 

Apart from the latches 59 referred to above, 
engagement of the housing halves is guided by means of a 
locatxng pin 106a anchored in an aperture in the right 
.hand housing half 52 and adapted to enter an aperture 106 

alf LIT, ° USin9 ^ ^ Wal1 ° f ~<* 

half 51 and 52 xs open at 107 to provide clearance for the 

toggle links 68 and 69 when that toggle is in its 
contracted condition as illustrated in Fig. 2 

34 an * ThS . latCheS 59 ar * illustrated in Pigs. 33 and 
34, and comprxse a housing portion 108 the upper surface 
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of which is concavely contoured for ease of operation with 
the thumb or finger, and depending donwwardly from the 
housing 108 there is provided a lug 109 which is provided 
with a drilled hole 110 for the reception of a pivot pin 

5 111 (Pig* 6), one end of which is anchored in the right- 

hand housing half 52 , and the other end of which is 
located in an aperture 112 in the left-hand housing 
half. Towards one end of the housing 108, the latch is 
provided with a pair of opposed downwardly extending lugs 

10 113. 

The upper wall of each housing half 52 and 53 is 
apertured at 114 to allow for rotation of the latch on its 
pivot pin 111, and rearward of this aperture 114 there is 
provided a slot 115 for the reception of one of the lugs 

15 113. These apertures 115 are provided in flanges 116 

located below the upper surface of the respective housing 
half, by a distance corresponding to the base thickness of 
the latch housing 108. As will be appreciated, when the 
housing halves are correctly position together , each latch 

20 may be rotated from its open position to a closed position 

in which the lugs 113 engage within the respective 
apertures 115 of the adjacent housing halves, locking the 
housing halves together. As will be seen in Fig. 34, the 
inner surfaces of the lugs 113 are tapered to facilitate 

25 this locking action. 

Adjacent the forward end of the left-hand 
housing half 51 is a vertical groove 117. The forward end 
of the right-hand housing half extends beyond that of the 
left-hand housing half in the region indicated at 118, 

30 this region having no bottom or upper wall. On the inner 
surface of this portion 118, there is provided a 
longitudinally directed key 119. Rearwardly of the 
portion 118 , from the upper and lower walls of the right- 
hand housing half 52, there are provided inwardly directed 

35 lugs 120 , and in the region of these lugs, the outer 

surfaces of the upper and lower walls of the right-hand 
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housing half 52 are relieved to form grooves 121. The 
lugs 120 are located so that their rear edge abuts the 
front edge of the left-hand housing half 51 , and extends 
laterally to an extent equal to the width of the left-hand 

5 housing half 51 at its forward end. The purpose of the 

key 119 and the grooves 121 is to enable locking assembly 
of the housing of the instrument with the head assembly, 
which will now be described. 

The head assembly of the instrument basically 

10 comprises the jaw member 54, a cartridge holder 122 and a 

T-bar 123. The T-bar is illustrated in Pigs. 18 and 19 in 
a reversed position relative to the remainder of the 
components illustrated, in order that its locking features 
to be described below, may best be shown. 

15 The jaw sections of the jaw member 54, 

comprising the forward jaw 55, rear jaw 56 and bight 
portion 57 have already been described. As in the prior 
art, the inner face of the forward jaw 55 is provided with 
an anvil receiving formation 124. An aperture 125 in the 

20 upper end of the forward jaw 55 receives the forward end 
of a tie pin 126, the rearward portion of which is passed 
through a cylindrical insert 127 which is held between 
flanges 128 which stand upwardly at the upper end of the 
rear jaw 56. 

25 a guide rail formation 129 is provided in the 

forward region of the upper surface of the bight portion 
57, for the purpose of guiding and laterally locating the 
bottom of the cartridge holder 122. 

The upper and lower portions of the rear jaw 56 

30 are joined by a web 130 provided with upper and lower 
flanges 131. The web 130 and the flanges 131 extend 
rearwardly from the jaw 56, and the web 130 is provided 
with a longitudinally orientated slot 132, this slot being 
dimensioned neatly to receive the key 119 provided on the 

35 forward portion 118 of the housing portion 52. The 

flanges 131 extend, in part, rearwardly for a short 
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distance beyond the web 130, and vertically aligned slots 
133 are provided at the left-hand side of the extending 
portions of these flanges 131. The upper and lower 
surfaces of the flanges 131 are relieved to provide 
grooves 134 which open to the rear edge of the flanges 
131, in the region 135 where the flanges terminate co- 
extensively with the web 130. These grooves 134 are 
located so as to align with the grooves 121 in the forward 
end of the right-hand housing half 52, and the formations 
described are dimensioned such that when the jaw member 54 
is engaged with the instrument housing, the key 119 enters 
the slot 132, the portion 135 abuts the forward end of the 
upper and lower walls of the right-hand housing half 52, 
and the rearmost edge of each flange 131 abuts the forward 
edge of the respective lug 120. 

The cartridge holder 122 is of generally T-shape 
in side elevation, comprising a pair of head flanges 136 
provided with opposed grooves 137 for the reception of a 
staple cartridge in the manner known in the prior art. 
Extending rearwardly from the head flanges 136 is a stem 
138 comprising upper and lower walls 139 and 140 
respectively, left-hand side wall 141 and a longitudinally 
slotted right-hand side wall 142. The slot 143 in the 
right-hand side wall 142 extends throughout the length of 
that side wall and continues forwardly through portion of 
the right-hand head flange 136. On the inner surface of 
the left-hand side wall 141 there is provided a groove 144 
which runs for the entire length of this side wall and 
continues for the entire longitudinal extent of the left- 
hand head flange 136. On the outer surface of the left- 
hand side wall 141 forwardly of the rear thereof, there is 
provided a vertical groove 145, and the rear portion of 
the right-hand side wall is removed to allow the formation 
in the upper and lower walls 139 and 140, of a slot 146 
and lug 146a (Fig. 16). These formations are dimensioned 
and located such that upon engagement of the head assembly 
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with the instrument housing, the lugs 146 enter the slots 
85 at the forward end of the pusher 77 , and the lugs 86 at 
the forward end of the pusher 77 enter the slots 145. 

As illustrated in Pigs. 18 and 19, the T-bar 123 

5 comprises a head 147 and a stem 148. The stem 148 is 

slotted at 149 and in this region a leaf spring 150 is 
provided, mounted at its rear end by means of a pin 151. 
The leaf spring 150 is biased outwardly of the slot 149 
towards the right-hand side of the T-bar, and at its 

10 forward end there is mounted a locking pin 152. The 

locking pin 152, in the relaxed condition of the spring 
150, stands proud of the right-hand side of the T-bar 
123. The T-bar is, of course, mounted within the 
cartridge holder 122, with its head 147 between the head 

15 flanges 136 of the cartridge holder, and its stem 148 

within the stem 138 of the cartridge holder. The pin 151 
extends beyond the left-hand side of the T-bar and runs in 
the groove 144 in the left-hand side wall of the cartridge 
holder, while the locking pin 152 is free to lie within 

20 the slot 145 in the right-hand side wall 142 of the 

cartridge holder stem 138, and projecting outwardly beyond 
that side wall. 

At the rearward end of the stem 148 there is 
provided a slot 153 and a downwardly directed lug 154, the 

25 lug 154 being located and dimensioned to engage with the 

slot 100 in the forward end of the T-bar extension 87 upon 
engagement of the head assembly with the instrument 
housing. 

The head assembly is completed by the locking 
30 slide 53, which is illustrated in Pigs. 20 to 22. The 

locking slide 53 comprises a web 155 and a pair of flanges 
156. The outer surface of the flanges 156 is provided 
with vertical grooves to assist the operator's grip f and 
each flange 156 is provided with opposed inwardly directed 
35 flanges 157. 
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A resilient tongue 158 is formed at the rear end 
of the web 155 , by means of diagonal slots 159 , and the 
rear edge of the tongue 158 is provided with an inwardly 
directed detent 160. 

5 Figs. 23 to 26 show the relationship between the 

components of the head assembly, in their assembled 
condition prior to engagement of the head assembly with 
the remainder of the instrument. The locking slide 53 
embraces the stem 138 of the cartridge holder 122 f with 

10 the flanges 157 engaged within the grooves 134 , while the 

detent 160 is snapped into the groove 133. The locking 
pin 152 of the T-bar 123 extends through the slot 145 in 
the cartridge holder stem 138 to enter the slot 132 in the 
web 130, thereby restricting longitudinal movement of the 

15 T-bar in this condition. 

The immediately apparent advantage of this 
arrangement by which the components of the head assembly 
are held in their correct relative positions is the 
facilitation of correct engagement of the head assembly 

20 with the remainder of the instrument. Other advantages 

flow however, in particular the instrument described 
enables the surgeon to position the head assembly in 
relation to the patient before attaching the housing and 
drive mechanism, and it will be appreciated that this 

25 offers advances in the surgical techniques and increases 

the utility of the instrument. 

The head assembly is engaged with the instrument 
housing and actuating mechanism, with the T-bar 123 in its 
forwardmost position as defined by the engagement of the 

30 locking pin 152 with the forward end of the slot 132, by 

longitudinally aligning the housing and head assembly and 
moving the latter from the left such that the key 119 
enters the slot 132. As this occurs the T-bar extension 
87 will engage with the T-bar 123 and the pusher 77 will 

35 engage with the cartridge holder 122 as previously 

described, and the key 119 will press the T-bar locking 
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pin 152 inwardly and out of the slot 132, freeing the T- 
bar for operative longitudinal movement. The operator now 
grips the locking slide 53 and moves it rearwardly, so 
that the flanges 157 move into the grooves 121 and the 
flanges 156 embrace the upper and lower walls of both 
housing parts 51 and 52, and the flanges 131 of the jaw 
member 54. The housing parts 51 and 52 are pressed 
together by the web 155. 

The locking slide 53 is drawn on to the housing 
until the detent 160 engages the groove 117 in the left 
hand housing part 51. with the mounting of a cartridge 
and anvil in known manner, the instrument is then ready 
for use. 

The operation of the instrument thus described 
is as follows, and reference should be made to Figs. 2, 23 
and 24. In Pig. 2 the mechanism is shown in its initial 
condition. Tissue proximation is first achieved by 
depressing the operating lever 58 so that the toggle drive 
member 63 contacts the toggle centre roller 161, driving 
this downwardly and thereby driving the pusher 77 forward 
by virtue of its engagement with the forward toggle pin 
76. The cartridge holder 122 is thus moved to the staple 
firing position. 

The return spring 94 urges the T-bar extension 
rearwardly so that its shoulder 91 is urged against the 
pusher flange 83. The T-bar extension, and thus the T- 
bar, will therefore move forward with the pusher. 

The mechanism will now be in the position shown 
in Fig. 35. During this movement, the pawl 66 also moves 
forwardly, but with no function. 

When the operating lever 58 is released and 
allowed to return to its open position with the aid of the 
leaf spring 61, the pawl 66 will return to its rearmost 
positxon, and the pusher and T-bar extension will remain 
xn their forward position due to the toggle 68 and 69 
having been driven over-centre. 
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With the T-bar extension 87 thus moved forward r 
the returning pawl 66 will drop behind the T-bar extension 
shoulder 87b. On the second depression of the operating 
lever therefore , the pawl 66 will engage this shoulder and 

5 drive the T-bar extension 87, and thus the T-bar 123, 

forward, producing staple firing. This position of the 
mechanism is illustrated in Fig. 36. 

Forward motion of the T-bar extension will be 
arrested when the shoulder formed by the forward end of 

10 the stop pin housing 92a is driven up against the spring 

retainer 95, which bears against the stop lug 98. As 
mentioned above, this limit of travel is adjustable by 
virtue of the screwed mounting of the stop pin 92. 

As will no doubt be appreciated, the function of 

15 the pressure plate 74 is to absorb the effects of 

excessive tissue thickness or other variations which may 
effect the stapling force and staple formation. This 
member acts as a compression spring, allowing the entire 
drive mechanism to move backwards under excessive stapling 

20 force, and thereby increasing the effective tissue gap. 

Other types of residual devices may be 
substituted for the pressure plate 74, such as constant- 
rate springs. 

Thus the steps of tissue proximation and staple 

25 firing are carried out by successive movements of the one 

operating member, considerably simplifying the operation 
of the instrument. This action, combined with the 
disposition of the operating lever 58, enables true one- 
handed operation to be achieved. 

30 The sequence of operations is completed by the 

operator moving upwardly (as viewed in the drawings) the 
release button 104. This raises the release lever 102 as 
it pivots about the pin 103, and the portion 102a contacts 
the extended portion of the toggle pin 70 , forcing the 

35 toggle through its centre of motion, whereupon the 

pressure of the return spring on the T-bar extension 87 
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and the pusher 77 will return the toggle to its initial 
position. 

The drive mechanism thus described has a further 
advantage which arises from the fact that the pusher, T- 
bar extension, toggle links, and pivot link 72 will remain 
interconnected when lifted away from the right-hand 
housing half 52 for cleaning, the pivot link 72 enabling 
this movement while retaining the connection of these 
components to the housing half. Thus the mechanism may be 
cleaned between actuations with the minimum delay in re- 
assembly, such re-assembly requiring no special techniques 
and no tools. It will be appreciated that the use of 
latches 59 to retain the housing halves together, in co- 
operation with the locking slide 53, also greatly 
simplifies the partial disassembly of the instrument for 
cleaning. 

The ease with which head assemblies may be 
interchanged in the instrument of the present invention 
enables such head assemblies, comprising jaws, cartridge 
holder, T-bar and cartridge to be disposable, should this 
be desired. 

It will be appreciated that while one embodiment 
of the invention has been described in detail, the purpose 
of this description is solely to show the best manner of 
performance of the principles of the invention presently 
known, and it will be understood that many variations and 
alternative mechanical arrangements by which these 
principles may be realised are possible. 
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CLAIMS 

1. A surgical stapling instrument of the type in which 
staples are ejected from a staple cartridge to be formed 
against an anvil surface mounted in juxtaposition with 
said cartridge, said cartridge being movable between a 

5 staple firing position at a predetermined distance from 

said anvil surface and a retracted position at a greater 
distance from sa # id anvil surface , said instrument 
comprising a cartridge holder movable to control the 
position of said cartridge and a staple driving member 

10 movable towards said cartridge to cause ejection of 

staples therefrom and an operating lever movable to cause 
staple ejecting motion of said staple driving member, 
characterised in that said operating lever is operable in 
a first movement thereof to cause movement of said 

15 cartridge holder towards said anvil to place said 

cartridge in said staple firing position and is operable 
in a second movement thereof to cause said staple ejecting 
motion of said driving member. 

2. A surgical stapling instrument according to Claim 1 
further characterised in that said instrument comprises 
pusher means extending rearwardly from said cartridge 
holder and longitudinally moveable to control the position 

5 of the cartridge holder, pusher drive means actuated by 

said operating lever to move said pusher means in a 
forward direction to place said cartridge holder in said 
staple firing position, staple driving member extension 
means extending rearwardly from said staple driver, and a 

10 staple firing member associated with said operating lever, 

said staple firing member being engagable with said 
extension means after actuation of said pusher drive 
means. 

3. A surgical stapling instrument according to Claim 2 
further characterised in that said pusher drive means 
comprises a toggle having a rear link and a forward link, 
the forward pivot of said forward link being connected to 
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said pusher drive means , the forward and rear links being 
interconnected by a toggle pivot, said operating lever 
being provided with means engaging said toggle in the 
region of said toggle pivot upon movement of said lever in 
5 an operating direction to expand said toggle thereby 

moving said pusher means forwardly. 

4. A surgical stapling instrument according to Claim 3 
further characterised in that said toggle pivot moves 
over-centre when fully actuated by said operating lever. 

5. A surgical stapling instrument according to Claim 4 
further characterised in that return of said operating 
lever to its unactuated position does not affect said 
toggle. 

6. A stapling instrument according to Claim 5 further 
characterised in that said instrument comprises toggle 
release means operable to return said toggle pivot from 
said over-centre position. 

7. A stapling instrument according to Claim 2 further 
characterised in that said staple firing member comprises 
pawl means mounted for movement with said operating lever 
such as to move forwardly upon actuating movement of said 

5 lever and rearwardly upon movement of said lever to its 

unactuated position, said extension means moving forwardly 
with said pusher means, pawl engagement means being 
provided on said extension means engagable by said pawl 
means when said cartridge holder is in said firing 

10 position and said operating lever is substantially in its 
unactuated position. 

8. A stapling instrument according to any preceding Claim 
further characterised in that said instrument comprises a 
return spring biasing said extension means and said pusher 
means rearwardly toward their unactuated positions. 

9. A stapling instrument according to Claim 3 further 
characterised in that said rear pivot is connected to said 
housing by resilient means such that said pivot is capable 
of limited rearward movement in conditions of excessive 

5 stapling force. 
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10. A surgical stapling instrument of the type in which 
staples are ejected from a staple cartridge to be formed 
against an anvil surface mounted in juxtaposition with 
said cartridge, said cartridge being movable between a 

5 staple firing position at a predetermined distance from 

said anvil surface and a retracted position at a greater 
distance from said anvil surface, said instrument 
comprising a cartridge holder movable to control the 
position of said cartridge and a staple driving member 

10 movable towards said cartridge to cause ejection of 

staples therefrom, said anvil surface being provided on a 
forward portion of a stapling assembly comprising said 
cartridge holder and said driving member, characterised .in 
that said cartridge holder and said driving member have 

15 respective driving portions extending rearwardly 

therefrom, each of said driving portions having formations 
on the rearward end thereof enabling the detachable 
engagement of said portions respectively with cartridge 
pusher means and driving member actuating means provided 

20 in a stapling instrument housing, said stapling assembly 

having means for the detachable mounting thereof to said 
instrument housing. 

11. A stapling instrument according to Claim 10 further 
characterised in that said instrument comprises locking 
means slideable longitudinally of the instrument between a 
locking position and a release position, said locking 

5 means engaging said stapling assembly and said housing in 

said locking position to retain said assembly on said 
housing. 

12. A stapling instrument according to Claim 11 further 
characterised in that said housing consists of two (2) 
longitudinally extending halves, said locking means 
embracing the forward ends of each body half when in said 

5 locking position. 

13. A stapling instrument according to Claim 12 further 
characterised by the provision of at least one locking 
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lever mounted on one of said body halves for movement 
between an open and a closed position, means on said 
locking lever engaging the respective body halves to hold 
said halves together when said locking lever is in its 
locking position. 

14. A surgical stapling instrument according to Claim 2 
further characterised in that the pusher means, driving 
member extension means and pusher drive means are 
interconnected as a sub-assembly and fixed within said 
housing only at the rear of said sub-assembly by means 
enabling the pivotal displacement of said sub-assembly 
outwardly of said housing. 

15. A surgical stapling instrument according to Claims 9 
and 14, wherein said means enabling pivotal displacement 
comprises a link pivotally connected between said 
resilient means and said rear pivot. 
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